Synchronizations in the gamma range have been proposed to mediate topdown attention signals. Here we combined high-resolution eye tracking and EEG recording to study the neural mechanisms involved in the visual selection of upcoming movement goals.
Upon onset of an endogenous cue participants had to execute either single or double saccades to peripheral targets. We analyzed the EEG activity during the short reaction time interval between cue onset and start of the speeded saccadic response. Additionally, we tested the deployment of visual attention during movement preparation with a secondary letter discrimination task.
A frequency domain analysis of the EEG signals revealed an increase in occipital/parietal gamma band activity before saccade onset. This peak in gamma band activity temporally coincided with covert attention shifts to the saccade goal(s) as measured by the secondary letter discrimination task. The gamma response was even more pronounced before the initiation of double saccades, reflecting the visual selection of the additional saccade goals. The eye-tracking data suggest that the gamma response was not induced by microsaccades.
We therefore propose that neural synchronization in the gamma range cooccurs with the attentional selection of intended saccade goals and the involved sensori-motor transformations. Moreover, these neural synchronizations are modulated by the amount of motor goals that need to be prepared. 
